High frequency of mitochondrial DNA D-loop mutations in Ewing's sarcoma.
Somatic mutations and polymorphisms in the noncoding displacement (D)-loop of mitochondrial DNA (mtDNA) are present in a variety of human cancers. To investigate whether Ewing's sarcoma (EWS) harbors genetic alterations within the D-loop region and their potential association with EWS carcinogenesis, we analyzed and compared the complete mtDNA D-loop sequences from 17 pairs of tumor tissues and corresponding peripheral blood samples using the direct DNA sequencing method. Our results revealed that 12 of the 17 EWS tumor specimens (70.6%) carried 19 somatic mutations in the D-loop of mtDNA, including 11 single-base substitutions, 3 insertions and 5 deletions. Among the tested 17 patients, we screened a total of 40 germline polymorphisms including one novel sequence variant in the D-loop fragment. Most of these identified mutations and germline variations were clustered within two hypervariable segments (HVS1 and HVS2) as well as the homopolymeric C stretch between nucleotide position 303 and 309. In addition, there was no significant correlation between mtDNA D-loop mutations and various clinicopathological factors of EWS. In conclusion, our study reports for the first time that mtDNA D-loop mutations occur at a high frequency in EWS. These data provide evidence of mtDNA alterations' possible involvement in the initiation and/or progression of this rare malignancy.